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Abstract

This study prospectively evaluated the effects of digitally enabled peer support on mental health outcomes and estimated medical
cost reductions among vulnerable adults with symptomatic depression, anxiety, and significant loneliness to address the mental
health crisis in the United States.
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Introduction

In the United States, 50% of adults currently experience
loneliness, with rates exceeding 75% for non-White populations
and 72% for those on Medicaid [1]. The US Surgeon General’s
advisory about the loneliness epidemic reported that poor social
connection confers the same mortality risk as smoking 15
cigarettes a day and doubles the risk of depression and anxiety
[1]. Annual health care spending is US $1644 higher for socially
isolated individuals than for those who are not socially isolated
[2].

Peer support is a promising intervention for adults with
loneliness, depression, and anxiety [3]; however, digitally
enabled peer support has not been evaluated for populations

with severe loneliness or symptomatic mental illness. To fill
this gap, this study prospectively evaluated (1) engagement with
a digitally enabled peer support intervention; (2) changes in
mental health outcomes; and (3) estimated health care cost
reductions among vulnerable adults with symptomatic
depression, anxiety, and significant loneliness.

Methods

Participants
Adults (>18 years) living in Colorado were recruited via social
media campaigns between January 1 and December 31, 2022,
to participate in a peer support program [3]. The digital
intervention is an online peer support and social health platform
offering ≥30 peer communities for members struggling with
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mental health, chronic conditions, life stressors, and social
determinants of health. Using artificial intelligence, the platform
proactively connects members with peers based on shared lived
experiences to provide emotional support and companionship.

Data Collection and Analysis
Participants completed surveys at baseline and at 30, 60, and
90 days into the intervention, which included validated questions
from the UCLA-3 Loneliness Scale [4], 2-item Patient Health
Questionnaire (PHQ-2) [5], 7-item General Anxiety Disorder
(GAD-7) scale [6], and mentally unhealthy day scale [7]. Social
vulnerability index scores were assigned according to the
participants’ home census tract [8]. We estimated a reduction
in annual medical costs from research demonstrating that each
unhealthy day is associated with an incremental cost of US
$15.64 per member per month [9].

To evaluate the role of peer support for individuals with
symptomatic mental health illness, we included only participants
with a baseline PHQ-2 score>4; UCLA-3 score>7; or those who
reported feeling nervous, anxious, or on edge more than half
the days in the prior 2 weeks.

Baseline mental health and loneliness outcomes were compared
with those of the last survey at 30, 60, or 90 days using t tests.
We used ANOVA to assess engagement and changes in clinical
outcomes by age, race/ethnicity, and gender.

Ethical Considerations
The study was approved by the WCG Institutional Review
Board (Wisdo.001.1/26/2023). Since all data were routinely

collected during the intervention, this protocol was considered
exempt from additional consent. All data were deidentified.
Participants received 1 year of free access to the platform but
no other compensation.

Results

Among 1104 enrollees, 243 reported significant loneliness
and/or mental health symptoms and completed at least one
follow-up survey, thereby qualifying for inclusion (Table 1).
Engagement with peer support was high and similar across
genders, races, and socioeconomic groups (P>.05 for all
comparisons), with an average of 8 visits per month.
Engagement rates with peer support were 84.4% in month 2
and 70.6% in month 3.

Participants of all genders, race/ethnicities, and socioeconomic
groups experienced statistically and clinically significant (all
P<.001) improvements in loneliness (11.1%), depression
(28.3%), and number of mentally unhealthy days (26.2%). For
example, Hispanic/Latinx participants reported 6.7% and 25.6%
improvements in loneliness and depression, respectively, while
Black/African American participants reported 15.7% and 27.3%
improvements in loneliness and depression, respectively. The
average reduction of 5.46 mentally unhealthy days at month 3
compared to baseline resulted in an estimated annual medical
cost reduction of US $1025/participant. Participants who
engaged with digital peer support at 90 days had the greatest
improvements in their loneliness and mental health outcomes
(Table 2).
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Table 1. Baseline participant demographics (N=243).

ValueCharacteristic

43.2 (14)Age (years), mean (SD)

Age group (years), n (%)

35 (14.4)18-29

79 (32.1)30-39

49 (20.2)40-49

35 (14.4)50-59

43 (17.7)60+

3 (1.2)No response

Sex, n (%)

135 (55.7)Male

99 (40.6)Female

8 (3.4)Nonbinary

1 (0.4)No response

Race/ethnicity, n (%)

170 (69.7)White

37 (15.4)Hispanic/Latinx

20 (8.3)Black/African American

16 (6.7)Other

Social vulnerability index, n (%)a

25 (10.4)High (0.75-1)

158 (64.7)Medium (0.5-0.75)

49 (20.3)Medium-low (0.25-0.5)

11 (4.6)Low (0-0.25)

PHQ-2b Depression Scalec

3.8 (1.8)Total score, mean (SD)

8 (3.3)0, n (%)

11 (4.6)1, n (%)

50 (20.7)2, n (%)

36 (14.7)3, n (%)

43 (17.8)4, n (%)

30 (12.4)5, n (%)

65 (26.7)6, n (%)

UCLA-3 Loneliness Scaled

7.9 (1.3)Total score, mean (SD)

3 (1.2)3, n (%)

3 (1.2)4, n (%)

12 (5)5, n (%)

14 (5.6)6, n (%)

45 (18.6)7, n (%)

58 (24)8, n (%)

108 (44.4)9, n (%)
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ValueCharacteristic

GAD-7e Single Anxiety Item

1.9 (1)Total score, mean (SD)

21 (8.7)0 (no anxiety), n (%)

68 (27.9)1, n (%)

65 (26.9)2, n (%)

89 (36.6)3 (nearly every day), n (%)

Mentally unhealthy days in past month

21.3 (9.1)Number of days, mean (SD)

22 (9.1)0-5, n (%)

17 (7)6-10, n (%)

76 (31.3)11-20, n (%)

125 (51.4)21-30, n (%)

3 (1.2)No response, n (%)

aThe social vulnerability index is scored as a percentile from 0 (least vulnerable) to 1 (most vulnerable) that allows geographies to be directly compared
based on 16 measures, including socioeconomic status (rate of population below 150% of the federal poverty line, unemployed, high housing cost
burden, no high school diploma, no health insurance); household characteristics (percent 65 years or older, 17 years or younger, civilians with a disability,
single-parent households, English-language proficiency); racial and ethnic minority status; and housing type and transportation (rate of multiunit
structures, mobile homes, crowding, no vehicle, group quarters) [8]. Since we collected racial/ethnic group information from the participants directly,
the total social variability index and three other index categories are reported.
bPHQ-2: 2-item Patient Health Questionnaire.
cItems on the Depression Scale are scored from 0 (not at all) to 3 (nearly every day). A total score of 3 and above indicates that a major depressive
disorder is likely.
dA total score of 4 or greater is considered positive for loneliness, with scores of 7-9 considered to indicate severe loneliness.
eGAD-7: 7-item Generalized Anxiety and Depression scale.

Table 2. Clinical outcomes.a

Percent changeMean changeFollow-up, mean
(SD)

Baseline, mean (SD)Participants, nOutcome

UCLA-3 Loneliness scores

11.10.97 (1.9)7.9 (1.4)243All

11.80.97 (1.9)7.9 (1.2)113Baseline+30 days

8.90.77.3 (1.9)8 (1.4)67Baseline+60 days

14.91.26.7 (1.7)7.8 (1.5)63Baseline+90 days

PHQ-2b Depression Scale scores

28.31.12.8 (1.9)3.9 (1.8)242All

23.70.92.8 (2.1)3.7 (1.8)112Baseline+30 days

25.41.13.2 (1.9)4.3 (1.6)67Baseline+60 days

35.21.32.4 (1.9)3.8 (2)63Baseline+90 days

26.25.515.4 (9.6)20.8 (10)60Mentally unhealthy days (baseline+90
days)

aThis table presents the data of participants who completed optional surveys at 30, 60, and 90 days. All comparisons from baseline to 30, 60, and 90
days were statistically significant at P<.001. Engagement rates (ongoing participation with peer support) were 84.4% in month 2 and 70.6% in month
3.
bPHQ-2: 2-item Patient Health Questionnaire.
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Discussion

Digital peer support can effectively engage socioeconomically
vulnerable populations with significant depression, anxiety, and
loneliness across age, gender, and racial/ethnic groups. The
71% engagement rate in the third month was higher than the
average 3.3% retention rate at 30 days for digital mental health
interventions [10]. Participation was associated with clinically
and statistically significant improvements in mental health
symptoms and loneliness within 90 days.

The analysis was limited by lack of a control group and brevity
of the mental health measures. Future studies should use
comprehensive mental health assessments. Additionally, the
promising cost savings estimate should be directly measured.

These results suggest that digitally delivered peer support can
effectively engage and improve the mental health of vulnerable,
ethnically, and sociodemographically diverse populations with
symptomatic mental illness and potentially reduce overall
medical costs.

Acknowledgments
Funding for this study was provided by Wisdo Health.

Data Availability
Data included in these analyses will be made available upon reasonable request to the corresponding author.

Authors' Contributions
DB and RG had full access to the data, reviewed all analyses, and drafted the manuscript. DR advised on statistical analyses. All
authors made material edits to the manuscript and approved the final submission.

Conflicts of Interest
DB and DR were advisors to Wisdo Health and RG was an employee of Wisdo Health during the completion of this study. The
company had no direct involvement in the review or approval of the manuscript.

References

1. Murthy VH. Our epidemic of loneliness and isolation. The U.S. Surgeon General's advisory on the health effects of social
connection and community. United States Department of Health and Human Services. 2023. URL: https://www.hhs.gov/
sites/default/files/surgeon-general-social-connection-advisory.pdf [accessed 2023-05-03]

2. Shaw JG, Farid M, Noel-Miller C, Joseph N, Houser A, Asch SM, et al. Social isolation and Medicare spending: among
older adults, objective social isolation increases expenditures while loneliness does not. J Aging Health. Oct
2017;29(7):1119-1143. [FREE Full text] [doi: 10.1177/0898264317703559] [Medline: 29545676]

3. Bravata DM, Kim J, Russell DW, Goldman R, Pace E. Digitally enabled peer support intervention to address loneliness
and mental health: prospective cohort analysis. JMIR Form Res. Nov 06, 2023;7:e48864. [FREE Full text] [doi:
10.2196/48864] [Medline: 37930770]

4. Hughes ME, Waite LJ, Hawkley LC, Cacioppo JT. A short scale for measuring loneliness in large surveys: results from
two population-based studies. Res Aging. Aug 19, 2004;26(6):655-672. [FREE Full text] [doi: 10.1177/0164027504268574]
[Medline: 18504506]

5. Kroenke K, Spitzer RL, Williams JBW. The Patient Health Questionnaire-2: validity of a two-item depression screener.
Med Care. Nov 2003;41(11):1284-1292. [doi: 10.1097/01.MLR.0000093487.78664.3C] [Medline: 14583691]

6. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med. May 22, 2006;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

7. Kaplan RM, Hays RD. Health-related quality of life measurement in public health. Annu Rev Public Health. Apr 05,
2022;43(1):355-373. [FREE Full text] [doi: 10.1146/annurev-publhealth-052120-012811] [Medline: 34882431]

8. CDC/ATSDR Social Vulnerability Index (CDC/ATSDR SVI) overview. Agency for Toxic Substances and Disease
Registry/Centers for Disease Control and Prevention. URL: https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
[accessed 2023-11-01]

9. Cordier T, Slabaugh SL, Havens E, Pena J, Haugh G, Gopal V, et al. A health plan's investigation of Healthy Days and
chronic conditions. Am J Manag Care. Oct 01, 2017;23(10):e323-e330. [Medline: 29087635]

10. Nwosu A, Boardman S, Husain MM, Doraiswamy PM. Digital therapeutics for mental health: is attrition the Achilles heel?
Front Psychiatry. Aug 5, 2022;13:900615. [FREE Full text] [doi: 10.3389/fpsyt.2022.900615] [Medline: 35982936]

Abbreviations
GAD-7: 7-item General Anxiety Disorder scale
PHQ-2: 2-item Patient Health Questionnaire

JMIR Form Res 2024 | vol. 8 | e58263 | p. 5https://formative.jmir.org/2024/1/e58263
(page number not for citation purposes)

Bravata et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.hhs.gov/sites/default/files/surgeon-general-social-connection-advisory.pdf
https://www.hhs.gov/sites/default/files/surgeon-general-social-connection-advisory.pdf
https://europepmc.org/abstract/MED/29545676
http://dx.doi.org/10.1177/0898264317703559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29545676&dopt=Abstract
https://formative.jmir.org/2023//e48864/
http://dx.doi.org/10.2196/48864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37930770&dopt=Abstract
https://europepmc.org/abstract/MED/18504506
http://dx.doi.org/10.1177/0164027504268574
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18504506&dopt=Abstract
http://dx.doi.org/10.1097/01.MLR.0000093487.78664.3C
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14583691&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
https://www.annualreviews.org/content/journals/10.1146/annurev-publhealth-052120-012811?crawler=true&mimetype=application/pdf
http://dx.doi.org/10.1146/annurev-publhealth-052120-012811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34882431&dopt=Abstract
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29087635&dopt=Abstract
https://europepmc.org/abstract/MED/35982936
http://dx.doi.org/10.3389/fpsyt.2022.900615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35982936&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Mavragani; submitted 11.03.24; peer-reviewed by C Whaley, S Schueller; comments to author 08.04.24; revised version
received 15.05.24; accepted 24.06.24; published 24.07.24

Please cite as:
Bravata D, Russell D, Fellows A, Goldman R, Pace E
Digitally Enabled Peer Support and Social Health Platform for Vulnerable Adults With Loneliness and Symptomatic Mental Illness:
Cohort Analysis
JMIR Form Res 2024;8:e58263
URL: https://formative.jmir.org/2024/1/e58263
doi: 10.2196/58263
PMID: 38941568

©Dena Bravata, Daniel Russell, Annette Fellows, Ron Goldman, Elizabeth Pace. Originally published in JMIR Formative Research
(https://formative.jmir.org), 24.07.2024. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

JMIR Form Res 2024 | vol. 8 | e58263 | p. 6https://formative.jmir.org/2024/1/e58263
(page number not for citation purposes)

Bravata et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://formative.jmir.org/2024/1/e58263
http://dx.doi.org/10.2196/58263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38941568&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

